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ECONOMIC IMPORTANCE 

THROUGHOUT the wheat- 
growing States east of the Mis- 
sissippi River the annual depreda- 
tions of the wheat strawworm 
{Harmolita grandis) are ordinar- 
ily exceeded only by those of the 
hessian fly {Phytophaga destnic- 
tor) and the wheat jointworm {H, 
tritici)^ and in certain areas it of- 
ten exceeds either or both in de- 
structiveness. In other wheat- 
growing regions also it is an im- 
portant pest. 

This insect causes losses ranging 
from slight injury to total destruc- 
tion of the crop, depending upon its 

' Retired. 



abundance. A serious outbreak in 
Kansas one year caused a loss esti- 
mated between 10 and 15 million 
bushels of wheat. The species is 
usually present in considerable 
numbers, and its populations can 
increase rapidly. Even when it is 
very abundant and destructive, its 
presence may be readily overlooked, 
and the damage that it does may 
be ascribed to other causes. There- 
fore, in order to repress this pest, 
control measures should receive 
constant attention. 

WHEAT THE ONLY FOOD PLANT 

Unlike many important insect 
pests, the wheat strawworm appar- 
ently has only one food plant. 




FIGURE 1. — Distribution of the wheat strawworm in the United States. 
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who.-it. It l?iys o*r<r.s in ?evor;il other 
plants, sndi as hnrloy, outs, vy^ Mid 
ftevei'aJ g^'»Jiiu4, but Ui(i Isavn^ are 
unable CJDnipkto tJier dev^lop- 
mcJit in nny hut \x]\mL 

DISTRIBUTION 

The whoat straw worm niulonbt- 
imIIv occurs tbroM^liont the rc«rions 
of the United States where wlieat 
grown rii^ulnrlv from ifwir to 
year. The acA^iompunying u\np (fi<r. 
\) inillcfite?? the StMeS from wbidi 
it has been record e<:l by Tfirious 
observers. 

CHAI^ACT^ Of HMJUiY 



'Jlie wheat strawworm has two 
gadierationvS eacli yenr. Karly in 




FIGURE 2. — Diagrammatic drawing af young 
wheat plant, showing embryonic wheot heod 
near whieli fh* eg^s of Hi^ ftrtt-g«Ki«rotian 
slrawworm ore d«pa«#«d. Note th« egg 
wittiin the envelope t^crt sarraunds the l^ddr 
hea<l. 



tlie spring tlie. adult or pai*cnt in- 
sert of tlie fim generation deposits 
lis ttggi in or near tlie embryonic 
wbeAtneful (fi<r. *2) when tlie yonn<r 
wlieat plants extend only a few 
inches above the <:round. The 
larva, or *rrnb, develops within and 
near the base of the plant, destroy- 
in<r the tiller or the entire ])lant 
wlmre tJiis plant Iijas not previously 
tilbi-ed. Thm nJl tilWg infti«t"i^l 
by the spring form of this pest are 
prevented from prodncin^r any 
grain and become a total loss. 

'I'lie infested tillers resemble 
those infested with the liessian ily 
in that the central shoots do not de- 
velop and till* liisvus hafe the Mn\Q 
dark-gret?tfi uohn*. 

Aft the larva completes it?? devel- 
opment, the tiller usually becomes 
bulblilce at the point of infestation 
(Hg. S), where tho l^rva oocnpios a 




FIGURE 3. — Left, young wheot plont, with o 
heolthy tiller. Right, a tiller infested by the 
spring form of H%9 wkmA ftrawwoiwi; note 
t#ie absence of the ceftlral »htiot ond fNie 
bulblikt oppeoranct of the stem near the 
base% About nofurol 
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cavity that it lias aitcMi out in the 
embryonic he^d. 

The injury to whoat oiuaad by 
the second <renerarion is sem'C 
except where sprin^r wheat is at- 
tacked. The n(hilt deposits its c<rjrs 
in winter wheat just above tlie 
youn«rest and most succiihMit joints, 
nsn^ally after the phuit Inis beaded 
and i^ in bh)Qin. Xhc laj'va sucks 
the juice of the tcsndcr plant luul 
develops rapidly in the center of 
the stem (fi«r. 4), or sometimes in 




FIGURE 4. — Fult-grown larva of the summer 
form of the wheat strowworm in its cell in 
a wheat slem. 

the wall of the stem before the 
straw has hardened. The stems of 
winter whoU^ mrt not killed, and in 
fact show nu ijxternal evidence of 
injurv. iTiit the yield of grain is re- 
duced sometimes as much as 22 per- 
cent, and it is of poorer quality. In 
Kansas damage has been reduced 
by growing early varieties of 
wheMt^ 

LIFE HISTORY 

The two generations of the wb<Mt 
strawwoi'ni do not resemble each 
other very cloijclj. They are desig- 
uhClmI a.s Ui€ sitting .form {nmmUa) 



and the summer form ({/randis) 

(%r,). 

Kmdi form pas»®g tJirough four 
stages of development — the egg. the 
larva or grnb, the i)upa or resting 
stage, and the adult or parent in- 
sect. 

'I'he adidts of the spring form 
are minute^ shiny black insects 
cloiidj roiscimbliTig »nU?, usually 
without wings. If wing.^ are pres- 
ent, they are rarely fully devel- 
oped. The legs have light -yellow- 
ish hands at the knees. These 
adults, which are nearly all females, 
emerge in March and April in tlve 
Kastern and Central otates; in 
Wsishingtj[)n State emergence oc- 
curs in Aprils md in Ajiu7.ona it 
takes place during the latter part 
of January and continues through 
February. The females deposit 
their eggs in young wheat plants, 
in or veiy nuor the embryonic wheat 
head (fig. 2) . The ©jj^j is white «nd 
nan rly tra nspa rents pm r-shapoil, 
And has a short, thick pedicel which 
is slightly curved. In about 10 days 
the larva hatches from the egg and 
totally destroys the embryonic 
head within the i)laut, usually 
causing a slight enlargement of the 
stem (fig. ')) at the point of infesta- 
tion. The cavity thus formed in 
the crown of: tJie plnjit is ocoiqjiod 
by the larva ntter it has coinpl(^Bd 
its feeding. This larva becomes 
more robust than the sununcr form, 
perhaps because it feeds on the 
most nutritious part of the plant. 
It is of a light straw color, has 
brown j»ws, and when full-grown 
is 0.17 inch lonx. Full growtJ) is 
reached in about 27 days, mul tJ»e 
pupal stage then begins. At first 
the pupa is the same color as the 
larva but later it changes to a shiny 
j6t black (fig. f1). The pupal stage 
lasts about 12 days, jfrftpea\ whicji the 
fully developed adult of fhe Slim- 
mer form gnaws a circular hole 
through the wall of the stem and 
coifies out. 
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FIGUtJfe 5. — Ad*oll wh«ol strawworms: Left, spring form; right, summer form. 

(After Knowlton.) 



Grtotly entarged. 



llie iidiilts of tlio srnnnuM' fonti 
jiiv nmcli l;ir*rt*r ;iiul inoix* viirorous 
tluiii those of tlio sprin<jr form. 




FIGURE 6. — Pupa of Ihe spring form of Ihe 
wheat strawworm in ils cell in old wheat 



They h:ive fully developed \viii<rs, 
which thev use to <^reiit lulvniitMge 
ill dispersiii*^ throughout liehls iid- 
jacent to their phice of develop- 



im^iif. Thev are iitrong ilvtM'S and 
with (he nul of fiivonibfe wiiids 
they ily eonsidend)le dis:(:inc(»s. 

Xo in;des hiive heen found among 
the adults of the snuuner form, and 
the females reproduce without mat- 
ing. They emerge in May and •Func 
in most of the wheat-growing re- 
gions and deposit eggs singly in l\m 
growing wheat phint sliglitiv a bore 
the upper joints about the time the 
internodes begin to elongat(» rapidly. 
AViuter wheat is heading at aI)out 
this time. The two upper joints are 
usually preferred for oviposit ion, 
a J though every joint may \m In- 
ftiStad. Offcuu tha egg?? are, pli^^od 
dirtii;Cly in Chn cavity iff the s4^n 
or culm. 1)1 If rhey mily he placed in 
the wall of (he stem. 'I'hey hatch 
in from 5 to r)i.> (hiys. Normally 
only one larva is found at a joint. 
Where more than one larva is pres- 
ent. on« may usually l)e found in 
(he cunCttr of tlm st.eiiu jiust above 
(he joint-, and tho oTlmri in titw 
walh 'I'he larvae lacerate tlm in- 
ner walls of the stems, where fliey 
suck the rich plant juices and de- 
veh)p rapidly. They attain full 
growth before the plant tissues 
have liurdeiied or else perish. The 
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full-grown larvae of the summer 
form resemble in color those of the 
spring form, but are long and 
slender and not so robust. They 
form neat cells within or near the 
joints (fig. 4) and remain there to 
enter the pupal stage (fig. 6) in the 
fall. No change occurs until early 
in the spring, when they develop 
into adults of the spring form and 
gnaw their way out, to continue 
their life cycle. 

NATURAL ENEMIES 

The wheat strawworm has a 
number of parasitic and predaceous 
enemies which help to keep down 
losses from this pest. A very small 
mite, Pediculoides ventricosus^ de- 
stroys the larva in the stem. It 
gains access to the larval cells that 
become ruptured during harvesting 
and threshing. Unfortunately it 
does not confine itself to the larva 
of the strawworm but devours bene- 
ficial parasites as well. 

One of the most important para- 
sites of the wheat strawworm is 
Eupelmm allynii. As many as 22 
percent of the strawworms in wheat 
stems collected in Virginia have 
been parasitized by this species. 
This parasite has a brilliant green- 
ish-black body and yellow legs. In 
the southern half of the United 
States it has four or more genera- 
tions each year. 

Three parasites of similar ap- 
pearance — Ditroj)inotus aureovir- 
idis^ M erisus fehriculosus^ and Eri- 
dontomerus isosomatis — have yel- 
low abdomens and metallic-colored 
bodies. Each of these parasites has 
two or more generations a year. 

Another parasite, Merisoj)orus 
chalcidiphagus^ has five genera- 
tions each year in the southern half 
of the United States. This species 
in the adult stage is bluish black. 
Another parasite of potential im- 
portance, Galosota metallica^ is re- 
stricted to the Pacific coast and 



Rocky Mountain regions. It seems 
to be widely distributed in Cali- 
fornia, where it has more than one 
generation annually. 

All these parasites are four- 
winged wasps and are of about the 
same size as the adult strawworm. 
Unfortunately they cannot be de- 
pended upon to control this insect. 

CONTROL MEASURES 

Since the wheat strawworm lives 
only on wheat, an effective control 
measure is to avoid growing this 
crop w^ithin 65 to 75 yards of wheat 
straw or stubble of the previous 
season. The spring form, being 
practically w^ingless, cannot travel 
great distances to infest young 
wheat and thus continue the life 
cycle. Where wheat is planted ad- 
joining wheat stubble or straw 
stacks of the previous season, the 
infestation caused by this form is 
greatest within 30 yards of the edge 
of the field, bordering the old wheat 
straw. The infestation may reach 
twice this distance, especially where 
the prevailing winds are favorable 
to the migration of the pest. 

In Virginia it has been found 
that wheat can safely follow wheat 
on the same land if all stubble is 
plowed under after harvest and the 
land sown to cowpeas, which in 
turn are disked into the soil in time 
for sowing the wheat in the fall. 

In regions where spring wheat is 
grown to the exclusion of winter 
wheat, volunteer plants provide the 
only places in which the adults of 
the spring form can lay their eggs, 
since the egg-laying period of this 
form is over before any spring-sown 
wheat is up. From these volunteer 
plants, if not destroyed, emerge the 
adults of the summer or winged 
form, which lay their eggs in the 
spring wheat and may cause consid- 
erable loss to the crop. 

In localities where the wheat 
strawworm is injurious, wheat 
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should not be top-dressed with 
manure containing unrotted straw 
infested with this insect. 

Strawstacks are a greater source 
of infestation to growing wheat 
than is usually supposed. In com- 



munities where the wheat straw- 
worm is very abundant, volunteer 
wheat around the strawstacks 
should be destroyed early in the 
spring before the first generation 
develops. 
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